T
his article introduces the Minute Survey and contrasts it to some of the common in-
struments in use for assessing patient satisfaction with care. The satisfaction survey industry has grown in recent years. Studies examining the various dimensions of satisfaction, the accuracy and reliability of satisfaction surveys, and the relationship between satisfaction and other measures of quality have recently been published. In fact, measuring patient satisfaction has become so important that an industry has developed focusing entirely on conducting satisfaction surveys. Hospitals award large contracts to companies to conduct satisfaction surveys. Third party payers, such as Centers for Medicare and Medicaid (CMS), use satisfaction surveys to benchmark hospital performance.
Cost concerns prevent some health care organizations from employing satisfaction surveys and a com-[AQ2] mon complaint against CMS proposed mandatory reporting of satisfaction is cost of such efforts. 1 ing satisfaction surveys by reducing the length of the survey (increasing response rate) and through using new methods of data analysis that enable us to reduce the number of patient's surveyed.
DESCRIPTION OF THE MINUTE SURVEY
The Minute Survey is intended for evaluation of satisfaction with care in different settings, hospitals, clinics, and home health setting. It is one standardized form that can be applied to a variety of settings.
In the Minute Survey, 4 pieces of information are recorded, 2 by the provider (visit and location code) and 2 by the patient (overall rating and open-ended question). The visit code links the patient response to a specific visit and data available on the visit. Satisfaction surveys can be analyzed per provider, per Diagnostic Related Group, per shift, per gender, or through other groupings. The link to visit code allows the analysis of the data for different subgroups. If no subgroup analysis is planned, the visit code is replaced by a consecutive visit number (ie, 001, 002, etc). A consecutive visit number is necessary for the measurement of number of visits before finding a dissatisfied customer.
* Time to Dissatisfied Patient is a ] method used in conjunction with the Minute Survey to reduce the number of patients surveyed. This method is explained later in this article. The location code marks the business unit (eg, department, office, or floor) involved in the survey. Survey forms are mailed or handed to patients prior to the delivery of care. Alternatively, patients can be given the survey at the time of registration. If patients are surveyed after leaving the facility, the survey is mailed from a central location with the location * Throughout this article, we refer time to dissatisfied patient. It is important to realize that this variable may be measured in different units (ie, days to dissatisfied patient, number of visits to dissatisfied patient). The choice of the specific unit depends on the intended use of the satisfaction data. In clinics, we prefer visits until dissatisfied patient and in hospitals we prefer number of discharges till dissatisfied patient. of code of the business unit under study included in the survey. If improvements being implemented are organization wide, then no location code is used. The patient is asked to answer 2 questions. The first question asks the patient to rate his or her overall experience:
1 improvement? This open-ended question provides an opportunity for patients to explain the reasoning behind their satisfaction rating. It has been our experience that answers to open-ended questions adds insight to questions that rate the patient's satisfaction with providers. This is supported by studies on the benefits of using open-ended question in surveys.
2 Sometimes these openended questions contradict the ratings (eg, a person may indicate overall satisfaction with the care but complain about a specific aspect of the care). Note that the way we have phrased the open-ended question solicits both complaints and praises. The Minute Survey is typically printed on a postcard that contains no personal information. Patients are encouraged to drop their response in a secure and confidential box before leaving the organization; however, some patients may wish to mail the postcard at a later time. The postcard can be mailed at a lower mailing and handling cost than a multipage survey within an envelope. Utilizing a third party to collect and analyze the data will alleviate patients concerns about criticizing their providers directly and may increase participation. In addition, a third party data collection agent can better ensure patient confidentiality through aggregating the responses from all patients before reporting the results.
Consecutive complaints of satisfied patients in the pain clinic
The central idea behind the Minute Survey is to ask the bare minimum questions necessary for analysis of the time to dissatisfied patients. It is proposed that a shorter survey form and the need to survey fewer patients will reduce the burden of conducting the survey, improve response rate, and ultimately reduce cost of evaluating patient satisfaction.
UTILITY OF INFORMATION MISSING IN THE MINUTE SURVEY
There are unique differences between the "typical" patient satisfaction survey and the Minute Survey. The most common patient satisfaction surveys are longer than 2 questions and many attempt to gather demographic data to provide subgroup analysis information. In contrast, the Minute Survey has only 2 questions and demographic information other than the patient visit code is absent. Demographic data are thus derived from existing data about the visit and not collected again.
Most traditional satisfaction surveys attempt to gather data on various components of satisfaction so that managers and improvement teams have a better sense of how to improve satisfaction. Typically, 2 broad components are surveyed by traditional surveys: technical care and interpersonal care. The Consumer Assessment of Healthcare Providers and Systems (CAPHS) questionnaire focuses on communication with nurses, communication with doctors, responsiveness to patient needs, physical environment, pain control, communication about medication, and discharge information. 3 The patient satisfaction questionnaire assesses the following dimensions: (1) technical care, (2) interpersonal behavior, (3) access to care, (4) availability of providers, (5) continuity of care, (6) environment of care, and (7) finances. The patient judgment of hospital quality questionnaire is based on the following dimensions: (1) nursing care, (2) medical care, (3) hospital environment, (4) information provided, (5) admission procedures, (6) discharge procedures, and (7) finances. As can be seen from these 3 examples, questionnaires differ on which components of care they measure. Surveys may specifically ask for source of dissatisfaction by asking the client to attribute the dissatisfaction to specific provider groups (eg, physician or nurse). Questionnaires may try to attribute the problem to specific care processes (eg, admission process or laboratory services). Typically, detailed statistical analysis is conducted to identify the dimensions of patients' satisfaction ratings. 4 In contrast, the Minute Survey reduces the number of questions to only 2 and does not explicitly collect any information on sources of and components of dissatisfaction. This raises the question about what is lost when asking only 2 questions instead of longer surveys. One reason to drop questions on sources of dissatisfaction is because many decision makers do not use this information even when it is available. 5 When managers think of patient satisfaction, they think of it as the patient's satisfaction with the total experience and not with any unique component of the experience. This type of focus on total experience is most apparent in published reports of satisfaction. For example, a recent book on patient satisfaction appeals to managers that they should measure patient satisfaction to manage patient loyalty, cost of care, frequency of lawsuits, and many other outcomes. 6 In all of these claims of why satisfaction surveys should be used, the book focuses on the relationship between overall satisfaction with care and other variables of interest and not with any components of satisfaction. The case for measuring patient satisfaction is based on overall satisfaction with care and not the components of satisfaction with care.
One may imagine that the additional information collected helps managers set priorities for where improvements in patient satisfaction are needed. Even here, it is unlikely that information on components of satisfaction surveys is going to be useful. Managers can easily set priorities on the basis of overall satisfaction with care. They cannot easily do so when reviewing various components of satisfaction, some of which could be contradictory. The contradictions among components of satisfaction surveys have led some to call for abandoning the use of these surveys as a national benchmark. 7 A focus on various components of satisfaction raises the thorny question of how to set priorities for action when they are contradictory.
Even if managers want to use patient's ratings of components of satisfaction, they may have misleading data as patient attributions of causes of dissatisfaction maybe erroneous. When a survey asks about specific components of care, it prompts the patient to think through that component. It highlights specific issues that presumably managers and improvement team would like to hear about. At the same time, such prompted questions exclude other aspect of care and restrict patient's responses. 8 For example, asking about access to care may lead to comments about availability of care but may reduce comments on aftercare services, such as laboratory test callbacks. This has led some to argue that current patient satisfaction surveys distort the patient's views. 9 The Minute Survey does not guide the patient to comment on any specific aspect of care. It records what the patient selects to focus on. Unprompted survey questions may be more accurate in capturing the patient's views than prompts leading patients through specific domains. * Even when patients correctly attribute their dissatisfaction to a particular group of providers (eg, physicians' bedside manner or nurses' empathy), the information should be ignored. Blaming providers maybe counterproductive. This way of looking at care assumes that providers are independent operators. This is almost never the case. Patients may perceive these providers as independent groups and may rate them independently but these professionals rely on each * Some authors argue that the question on the total satisfaction rating should be asked after questions about all other aspects of care have been answered. They argue that the order of questions matters. This is unfortunate because if order of asking questions matters then we are not getting what the patient really feels but what the sequence of questions have led the patient to express. In short, if order matters then satisfaction ratings are an artifact of the questionnaire and not an indication of the patient's preferences.
other and work within one process. What a physician may forget to do may add to the task of a nurse and may affect patients' reaction to the receptionist. Imagine a conflict between a physician and a nurse. The patient has most contact with the nurse and would see a frustrated nurse and thus blame the nurse. But the root of the problem was the earlier conflict. We know from numerous studies that communication between providers is a determinant of quality of care and, de facto, patient's satisfaction with care. 10 Employee and patient satisfaction are interrelated. 11 The reality of health care delivery is that all providers work together to produce the care. Attribution of poor care to specific group of providers is problematic. In an era where health care organizations are instructed to conduct continuous quality improvements, where organizations are told to seek system change, where managers are asked to create a blame-free culture of change, a focus on the source of dissatisfaction with care does the opposite. It blames a group of clinicians and disregards the interdependency of these clinicians with others. Instead of interdisciplinary work, it encourages solutions that apply to specific groups of providers. Satisfaction surveys that trace various sources of dissatisfaction to specific groups of providers maybe counterproductive because they do not promote system thinking.
VALIDITY OF MINUTE SURVEY
The validity of the Minute Survey can be examined by assessing the first question, which rates the patient's overall satisfaction with care. Fortunately, considerable data exists on the validity of similar questions on overall satisfaction with care. Almost all studies of satisfaction survey use a question to assess that. The exact wording may be different but all focus on overall rating of satisfaction with care. Sitza analyzed 195 studies of satisfaction with care and reported the median correlation of the rating of overall satisfaction and number of other measures of satisfaction (Table 1) . 12 These data show that the median correlation between ratings of overall satisfaction in 2 different instruments was 0.86. When health rating (median correlation of 0.51). These studies show a moderate to high construct validity, that is, different methods of assessing satisfaction leads to the same ratings. Sitza's review indicates that overall satisfaction is highly correlated with a number of other criteria measured by the same instrument (correlation of 0.80). A median correlation of 0.72 is reported between the rating of overall satisfaction and the rating of quality of service. A median correlation of 0.68 is reported between the rating of overall satisfaction and the recommending of service to others. These studies show a moderate level of predictive validity, that is, overall rating of satisfaction predicts other concepts such as patient loyalty and patient's perceived quality of care.
Numerous other studies support the predictive accuracy of overall ratings of satisfaction. In one study, profit levels were related to overall patient satisfaction 5 years earlier. 6 In other studies, overall patients' satisfaction predicted likelihood of lawsuits. 13, 14 These studies taken as a whole suggest that overall patients satisfaction has predictive accuracy.
ANALYSIS OF TIME TO DISSATISFIED CUSTOMER
In most organizations, the majority of patients report satisfaction with their care-dissatisfied patients are rare. In analysis of rare events, it is important to focus on the time to the event as opposed to the event itself. Data from Minute Surveys are analyzed using the time to a dissatisfied patient as opposed to percentage of dissatisfied patients. By focusing on the interval between dissatisfied patients, the power of the analysis is enhanced and the number of patients needed for the survey is reduced. 15 Time-between control charts are the most appropriate measure for this type of study. 16, 17 Benneyan has described the statistical details of these charts. 15, 18 Others have applied this approach to analysis of the time to the next medication errors 19 and analysis of the time to the next asthma attack. 17 Here, we describe how the approach can be used to analyze the time to the next dissatisfied patient.
The time-between control charts make a number of assumptions. It assumes that one has data on the date of the patient survey (or the consecutive visit number). It also assumes there is only one observation per time period. Thus, if there are several dissatisfied patients in a day, it is important to analyze complaints per visit as opposed to per day so that there is at most only 1 dissatisfied patient per time period. In a timebetween control chart, the control limits are calculated from the ratio R, which is defined as follows:
Time periods when patient was dissatified Time periods when patient was satisfied
The Upper control limit (UCL) and Lower control limit (LCL) are calculated as follows:
Because the event of interest is rare, no LCL is calculated (it will always be a negative number and negative number of days is not possible, therefore the LCL is set to 0 and not used in time-between control charts).
1]
LCL = 0 The LCL and UCL should contain more than 99% of the data if the process has not changed.
Improvement teams use time-between control charts to detect process changes. If the number of visits until the next dissatisfied patient exceeds the UCL, this finding is unlikely to be due to chance alone (the probability of observing such an event is less than 1%). In these circumstances, we can conclude that it is taking longer to find the next dissatisfied patient; therefore the care process has been improved significantly.
The Minute Survey was used to examine the pattern of care within a clinic in a hospital in the United States (Figure 1 ). Data were collected from Decemeber 12, 2007, through December 28, 2007 . A total of 152 patients were seen at this clinic during these 12 working days. The receptionist handed a postcard containing the Minute Survey to each patient when he checked into the clinic. Patients were asked to provide responses to the 2 questions and instructed to drop the postcard in the mailbox. On departure, no drop box was available to leave the postcard. No telephone follow-up or other reminders were employed to increase the response rate. Among the 152 eligible patients, 51 returned the postcards (34% response rate of eligible patients). Figure 2 shows the respondents' rating of satisfaction with care: 75% of rated the visit as exceeding their expectations, 24% reported they were satisfied, 2% were not sure, and none were dissatisfied or reported that care was below their minimum expectations.
Ratings of satisfaction with clinic visit
No patients were dissatisfied or rated the service as below minimum expectation. Table 2 shows the comments provided in response to the open-ended question in the Minute Survey. Analysis of these responses indicates many positive responses and 4 complaints, each providing suggestions for improvement. Many of the patient complaints did not fit standard responses for patient satisfaction surveys. For example, one patient complained, "the medicine taken prior to the visit needs improving." Another patient complained, "anesthesia was very painful as it worked its way into vein and up arm. I don't name of drug, but it was white/milky." [AQ4] These 2 complaints are likely to have been missed in surveys that try to fit patient's complaints into specific categories.
There are many other examples of how the responses collected by the Minute Survey might be missed in a longer and more structured traditional survey. The patient in visit 34 complains that "the patient is blaming for lack of specificity in the orders. It could be the physician, the nurse, or someone else at the office. Traditional surveys force the patient to select one or the other category and thus force an artificial choice on the patient. The patient at visit 58 complains about a discourteous behavior of the staff. Standard survey instruments that focus on behavior of physicians and nurses might miss dissatisfaction with other providers. The patient at visit 102 is concerned with wasting of a stamp. In a traditional survey, this comment will not fit any of the response categories and will be missed by the focus of the survey on other issues. To more easily visualize these data, a control chart using the time-between charting methods was constructed. The UCLwas found by using the following steps: Number of satisfied patients with complaints = 4 Number of satisfied patients without complaints = 47 Ratio R = 4/47 = 0.08 UCL = 0.08 + 3 0.08(1 + 0.08) = 0.99
The control chart constructed from these data is found in Figure 3 . The number of consecutive responders who had a complaint is plotted on the Y-axis. The X-axis is plotted using the number of consecutive reporting visits. The straight line represents the UCL. Any values plotted above the UCL are statistically significant and could not have occurred by mere chance. In this case, all 4 complaints were statistically significant and exceeded the UCL. In a clinic where patients are almost always satisfied, a few complaints would be considered a statistically unusual event.
In another study using the Minute Survey, data were collected between February 7, 2008, and February 8, 2008 , at 2 different pain clinics in Virginia. On exit from the pain clinic, patients were asked to complete the Minute Survey and drop the card in a box on their way out. Thirty-nine patients were eligible to participate in the survey. Of these eligible patients, 30 responded (response rate of 77%). Data were collected over 2 days and the control limit was set on the basis of the performance during the day with least consecutive complaints. Data from 1 day provided performance benchmarks for the other day.
Among the respondents, 66% said that their care exceeded their expectations. The remaining 33% said that they were satisfied. No one reported that they were dissatisfied or that their care was below their minimum expectations. Even though all patients rated that they were either satisfied with their care or that their care exceeded their expectations, some complained in the open-ended question. Our analysis focused on this population of complaining satisfied patients. Figure 4 shows the results. As can be seen on day 1 (February 7), there were 3 complaints but the number of consecutive complains does not exceed the UCLs and therefore these do not suggest a departure from the normal pattern within this clinic. On day 2 (February 8), there were fewer visits but the frequency of complaint increased. The probability of a complaint on day 1 was 3 out of 23 visits (13% of the visits) and on day 2 it increased to 4 complaints in 11 visits (36% of the visits). Figure 4 shows that the pattern of complaints in day 2 exceeded the control limit derived from the pattern in day 1, and therefore there was statistically significant difference in the 2 days.
Note that despite the small number of visits surveyed, the results are quite informative and show one instance in which there were 2 consecutive complaints. This was on the second day and at end of the day. This may suggest that more attention should be paid to satisfaction with care on this day or the situation at the end of the day.
But what may have caused these complaints? Box 1 provides a list of what the patients who complained said.
As can be seen from a quick review of the comments provided by the patients, it is clear what they are complaining about. There is no need to classify these comments using questionnaires that formally ask for components or sources of satisfaction. 
COST OF SURVEY
The cost of surveying dissatisfied patients is a function of the sample size needed to establish patterns of care. Note that in constructing the control chart, in the above section, we examined a short interval of 14 days, involving 152 patients, 51 of which had responded. Contrast this with data collection required in standard satisfaction surveys, some of which require each patient to complete a survey-presumably because filling the survey form is supposed to be therapeutic. 20 We will use CMS's required procedures to estimate the cost of conducting the Hospital version of Consumer Assessment of Healthcare Providers and Systems (H-CAHPS) versus the Minute Survey. We assume that the average cost of a mail order survey is $40 per survey mailed 21 and 10% of this cost is for stamp, printing the questionnaire, and cost of envelope; 90% of the cost is for time of personnel to send the survey, receive responses, enter the data, and analyze the data. 22 Centers for Medicare and Medicaid Services requires collection of 300 surveys per disease category. 23 If we assume that in field conditions the response rate for long surveys, such as CAPHS is 38%; 24, 25 then 789 surveys need to be mailed to receive 300 responses back. The total cost of $40 per survey is expected to be $31 560 per disease category, within which patient satisfaction is assessed. Data suggests that short surveys, like the Minute Survey, in comparable conditions might improve response rate to 59.4%, 26, 27 in which case 505 surveys are needed to obtain the CMS's requirement of 300 responses. If [AQ6] we assume that the cost of the mailed post card is $1 per card 28 versus $4 per mailed long questionnaire; if we assume that personnel time is predominantly in data entry and that this cost will be reduced proportional to the number of items in the questionnaire (16 items versus 2 items), then the total cost of each mailed postcard is expected to be $2 + 38/8 = $7 per card. At this rate, the total cost of completing the CMS survey, if we were to use the Minute Survey, is $3535. On the basis of these calculations, the Minute Survey is expected to be 89% less cost than the current H-CAPHS.
QUALITY MANAGEMENT IN HEALTH CARE/VOLUME 17, ISSUE 4, OCTOBER-DECEMBER 2008
Even more savings can be accomplished if we can change the CMS's straight random sampling method to either inverse sampling or to adaptive sampling. Inverse Sampling collects data until a certain number of dissatisfied patients are identified. If dissatisfied patients are rare (as it often is), data show that this method of sampling will further reduce the sample size needed. 29 If dissatisfied patients are very rare (less than 1%), adaptive sampling can be done. In this approach, sampling intensifies in time periods where a dissatisfied patient is found, assuming that the next dissatisfied patient is likely to be around the same time and in the same clinical location. For example, consider data in Figure 4 . In visit 8, a dissatisfied patient has been found. If we were using adaptive sampling, then the rate of sampling would increase at this point. More patients from this time period will be sampled. If dissatisfaction is a systemic problem, then dissatisfied patients should come in groups. Imagine a situation where a physician gets to work late, causing many patients to be backed up and have long waiting times. Several consecutive patients will be dissatisfied. In adaptive sampling, when one dissatisfied patient is identified the search continues until additional patients are identified. In this fashion, more dissatisfied patients are included in the survey and more precise statement can be made about their views. Details of adaptive sampling and use of various process charts for analysis of data from adaptive sampling can be found in the work of Reynolds and colleagues. 30, 31 
DISCUSSION
Healthcare managers and clinicians are concerned with cost and value of satisfaction surveys. 22 We have designed and put in use a simplified survey tool as well as a method of analysis that radically reduces the cost of conducting satisfaction surveys. These cost reductions are accomplished in several ways:
1. The Minute Survey is shorter than most standard satisfaction surveys and thus costs less to print, distribute, and collect through mail or phone interviews.
2.
A review of response rates to satisfaction surveys has shown that there is a weak negative relationship between number of items in a questionnaire and the response rate (r = −0.29). 32 Questionnaires with more than 1000 words have less response than questionnaires with fewer words (38% vs 59.4%). Our experience suggested a response rate between 34% and 77%. Because of the higher response rate, the Minute Survey is expected to require less follow-up reminders, to encourage patient participation. When fewer people have to be reminded to respond, the cost of conducting the survey is reduced. 3. The Minute Survey uses time to dissatisfied patient, which reduces the number of observations needed and consequently reduces cost of conducting the survey. We believe these gains in efficiency of operations are achieved without loss of any significant information. A short, low cost, efficient survey tool will hopefully enable organizations to focus less on data col- lection and do more in improving care processes.
